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* 11 . 9 . SOME OTHER TYPES OF JUNCTION 
DIODES 

1. Zener Diode 

The characteristics of a junction diode [Fig. 11.11 (&)] 
indicate that when reve rse biased are given a prope r 
high voltage a breakdown occurs and a current flows in 
negative direction. The voltage"atWhicHThTsliappens is 
called “Zener frreak doumlJoltage^TTEe mechanism of 
breakdown canine to~one~bf the following two ways. 

(£) Zener breakdown. The potential difference 
across the reverse biased junction diode may be just 
sufficient to tear off the electron away from the atom, 
thus creating an electron-hole pair. This results in an 
increase in the number of minority charge carriers 
which in turn results in an increase in current due to a 
variation in potential difference. This process is a 
reversible process. On decreasing the potential 
difference, the current falls back to smaller value. 
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Avalanche breakdown. When the potential 
difference of the reverse biased junction diode is very 
high, the electric field is high enough to provide 
sufficient kinetic energy to a charge carrier which 
enables it to cause ionisation due to collision against an 
immobile atom. The new pair of electron-hole, thus 
crea e , also gets accelerated and becomes capable of 
producing ionisation. This multiplication takes place 
an soon an avalanche of charge carriers is produced 
causing a flow of large current in the opposite direction. 

When a junction diode operates beyond Zener 
vo age, t e characteristics indicate that the curve is 
near y parallel to I-axis. This means whatever mav 
e the cur rent through the diod e, the potenti al 


_ _— l mg umu e, me potential 

dirtergnc e across it remains constan t. This means a 
_ 1Q de can be made to act as a source, o f rnn^tnn t 


■ I -T WV \ s\J i 1/%D i/\Ari l/ U 

voHuge. The symbolic representation of a zener 
node is shown in Fig. ll.n (i) while the circuit 


v*'/ wiiiit; uie circuit 
diagram indicating that it acts as a source of constant 
voltage is shown in Fig. 11.11 (U). 



connected in parallel with each other, potential 
difference across them is same. Let it be ‘V 0 ’- The main 
current I is divided in diode and load, therefore, 

I = Iz + II ...(5) 

Voltage equation of the first mesh can be written as 
Vo =V-IR ...(6) 

Also V =I l R l ...(7) 

Case (i) V remaining constant and R L changing 
Since V is a constant quantity, 8V = 0 

Since V 0 is also a constant quantity, 8V 0 = 0 
Differentiating equation (6), > SV 0 = 8V - RSI 

Substituting for 8V 0 and 8V in equation (6), we get 0 
= 0 - R8I 

where 81 is the variation in net current due to a 
variation ip Rj,. ' 

l 81 =0 

From equation (5), we get 81 = 8I Z + 8 Il 

Substituting 81 = 0 

8I Z + 8Il = 0 

8I Z =-5I l 


If load resistance R L is changed without changing \? 
the current flowing through zener diode and th^ 
through Rl adjust themselves in such a way that th e 
net current in the circuit remains unaffected. 


K 


Case (ii) Changing V keeping Rl fix®d 

Since 5V 0 = 0 always, using equations (6) and (7) ^ 
we get 

0 = 8V - R5I or 5V = R 51 

0 =R l 8I l (R l = constant) 

From equation (5), we get 81 = 5 Il + 5I Z 

Putting 81 = 0, we get 51 = 8I Z 

Thus, if the supply voltage is changed keeping load 
resistance constant, the change in current through 
zener diode is same as the change in total current, 
keeping current through the load resistance constant. 

Zener dynamic resistance (r z ) 

d.c. resistance of a zener diode is defined as the 
inverse of the slope of junction diode characteristic. 

5Vo 
rz " SI Z 

Here 5V 0 = 0, rz = 0 

Practically r z has a finite but very small value. 
Since V 0 is constant while I z may vary, r z is not a 
constant quantity. 

2. Photo Diode 

It consists of a reverse biased junction diode below 
the breakdown voltage. A beam of light is made to fall 
on the junction. Energy from photon tears the electron 
away from the atom thus producing additional electron- 
hole pair. This produces an electric current thus causing 
the diode to conduct. Fig. 11.12 ( i ) and (ii) give the 
symbolic representation and working of photo diode. 
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. [t . has been found that the current through thi 

SST-f '“ early with the increased * 
in light onerat ^ yp f °^ dio< ^ e has found extensive use 

and rea<ung ° f «■*— 

3. Light Emitting Diode (LED) 

electrmi^away f^m th^ ^ required to P ul1 ^ 

hole pair is an ^ u™' T huS> reaction of electron- 

rgy absorbing process. Converse!) 
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